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(54) PROTON CONDUCTIVE MEMBRANE AND ITS MANUFACTURING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a proton 
conductive membrane which is higher in heat resistance 
and chemical resistance and can stably function even at 
a high temperature, a fuel cell responding to a high 
temperature operation, a direct methanol fuel cell and 
the manufacturing method. 
SOLUTION: The proton conductive membrane 
comprises a three-dimensional bridged structure (A) 
having a metal-oxygen bond, a fiber material (B), and 
more preferably a proton conductivity adding agent (C). 
The manufacturing method of the membrane includes a 
first process wherein a liquid material forming the three- 
dimensional bridged structure (A) having the metal- 
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oxygen bond and the proton conductivity adding agent (C) are mixed selectively to prepare 
material mixture liquid, a second process wherein the material mixture liquid thus obtained is 
impregnated into the fiber material (B), and a third process wherein the fiber material (B) thus 
impregnated is set by a sol-gel reaction. 
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ft. yttO-2©S»i?*4o fcKl/. x + y = 3f'& 
0. y#2Q4*, RM*Mtt47JU*H>M«*£*C 
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»tt»«:ft**TC4* , c#fti*. f^sunmodt 

^8 0X4* 44, tt&¥ft4 l/r*4»»»*»*3* 
r*i*. «MUn&»«M4IIS 1 C** # iU 10 0XK± 
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Vx h*^>7>. fV-'l h "JxKW 
>. Kf c */.'lh'Jxf*i'S/5>, *9*7l'*bi)x 

i> << v 7 a K t ^ v 7 > . t>-rf?-jUi>n-yo#t *' v 

7>. h y h+^^> % h 1»>*?-^X h+ s > 

40 s >7>, ^ Ux^Jl-rf h'Jx^xh + 

>. Rtf£*i6©-tf ^fl*t'-/#, 

i>^ 9 c*i6«3*ttti*rt?wsnr*so 1 Sl^A^ 

feC^4 0 

[004 9] *fc % W»ibgrfe«tC. 7A3*^«JA 
S^2fel±WT47 r U^7-lf-^Ci44, s o 1 - tr 
50 e 1 Sfficc J: 9 fftlHKfttf t;, jgUfcft ^J4 ^ 
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11 

Cft^gSC^ ^4£&&tt#AW:t>£o&I 
tt*3%5cMg£tt (A) Ktf#t-4C±**C*4© 
•C. *»BO^o h >eVttM0>ttlktEKA±3tt4 

c<L#r'*4. 

[ 0 0 5 0 ] 
Ut6] 

|y |v 

i 2> 

R\ RMttSBHS4KT«>7**^«*. R' 
litt)Mk2 0UT«>JK(t4cMe«*(/. xl*!-3<7>§ 
ft. yl*0^2©Wtt*4, fcfcU x + y = 3t* 
0. y#2<P£S, R , ltPtf*7Jl/*Jb*CWEd* , C 

[ o o 5 1 ] ft*ac ( 2 > -c*%Jbs naffc^ei©** 

Wtl/rtt, bA < h 'jxh^>vi;H x*>. b'A 

( h 'J X h y > 7'$ b'A (MJJ-F * VS/ 

y*) bA ( h yx i* 'U> 

>. bA < h'JXh^i^'JJl) b'A < h y x 

H't'S'y.'U) ^V?>, bA { h »JX h + S/Vtf*) K 
r*>, b'A < h y>*x*t'*/y;U> Kf : ^>, 
b'A ( h y >' htt/vijjl) x£>. bA < h y> 

b'A ( hy>^*^>»J^> 
>. bA < MM Y**sts*)b) b'AU'J 

y h y * ) ✓ ^ >. tr a { k> > r * y «i> > 
b'A ( HJy ti^S/yjU) Krftv. bA 

< h y>* h+^^yji) rr*>, b'A <>*«u 

h + 'J ^) x £ > . tA { > f "i*/x h * vs/ 
y^> :/£>. t^A (^wxh*f*/ijA) 

>. tf* {-rf*A>i>X ^f*/yjb> bA 
<y?^Xh*ft/y*> ✓ bA (*?>i,i>x 

[0 05 2] bA (^f^xh+^yA) K^* 
>. bA {y^s>xht^vyjD 7 
b'A <y*<i^y ^v^yno x*>, bx 

y*> bx <>*^,oo:o? h^i/s/y^) * p 

b'A <>^,0^y h*VS/y*) bA 
( y ? )l i>J b * i/i/ y ^ > r ^7 > . b A < >* 9 >lt>s 
h + fvyjU) Kr*>. tfA (y^Wh*^t/»J 
^ I- ? K^^>, b'A (^*^xK*/i"J,'l/) 
xjO, bA (^fJlxh+V^lOU b'A 
{i>y^jUxh*S/S/y*> b'A <t>>*^ 



(7) M2003-1 003 1 8 

12 

xh*5/l^y^> b'A 

y^> ^^>. bx (^^xhtfs/ijA) ^ 

>. bA (s>y^jUx h+t'VyjU) Kr*>. bA 
{W^xhts/*/'J*i ^^7 F^>, bA (i> 
^^K^U.'l) x^f>, b'A <fy?*>h* 
s/t/»jju> y^^, b'A <^y*ju> h^>>>>y^> >v 

b'A (t>y^Jly h*S/S"J*> ^i?^>, b' 
A (^y*Jby h + y^>. b'A 

y h*wy;^) r^>. bA (t^'f jiy htff y 
10 ^) Kr^7>. tA (^^^^^i^li) 
K?'*>, b'A <>'*.'l^> h*i/f'J^> 
b'A <> >: f^^x|*^i^yjl) -^>t2'>; b'A <x* 
jH» h+wyjlx?-^) ^>-ii>. b'A <x?,4^:> 
X^i/'/'Ji)^^. b'A (t^*jU>» V^ltls 
y^)^>Hj>. b'A {t^f^xh^WJ^)^^ 

[0 05 3] bA (?;x?jk>r ^yno ^>-bf 

>. bA {!*X?JlX h*J/«/yjb) ^>-fe'>. bA 

{ h yy h*^f yjn ^>-b'>, bA { r yxh**/ 
20 y * ) ^ , b'A ( > * ju s>> h + > > y * ) ^ 

**i?y *J^D + t>. bA (>^^J.Ki'*/'J 
ti? / ;t/>^ < 'lVDtt>, b'A (X*,'U^>h^ 
*^y;lX*^) Tt7i>* f,'^>D^t>, b'A (X* 

^ ^x I* + s >-' y ^ ) ^ t *i>y ?■ * o *-9l> i'X * 
bA {^>*,'Uy h+S/^y^) *i?4?y^^7 
^x^->a+-^>*>x*U>, b'A <^y*jUxh + v > 
^>y;U) fiiV* *)li"a*V>itJ>?i'>, bA {i> 
x^^>* h+t't^yju) *t?$i>s?)i>i'a*-y-i'i>^ 

bA {i^.ixK^'JJl') 
30 *>i? *^)ii.'u*v>t,'' h yy ^b^, b'A<hy>* 

y^b>, bA < h yxh+fisy*) /t>'^7* 
^^^a^i^> ^ > ^? > ^ u > % so 5 c n &oD<t#fo) 

(^7^2^ i/g^- ^5^: > h ^ S'g. a - 7 P ^ t 

Gelest ttsr*R3nrto0. MKA*^*, 
40 ywkSifetffl<,»4c4«:*o % w«ci^ffl*a 0 

3^(2) ■c*3ti4ffc*»-CiBft(./TiJ:i*o 

[0054] 2. mmwi <B> 

50 »6-CH«Stl4*ttttt. *nK»'Ctt 1 WMftLfcil 
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13 

OX 0 S ^ c cn&4»< fttf> tC3Sg<£7C & t * MBtttt 
(B) (AIRCMitiiHWii. WBtttt <B> 4 

5£r*F44 UX . # >J r h ^7 ,Upx* u>fcft*3 
[0055] SfirtJWCIt &8-BStt^J:& 

3%xaUMftfift (A) &®tfMfcHn&#?:Ktttt 

tftttff* U>rft44 l/CACl/fti, tfyAt bX\t> 
£0 fc*v>iHAtt*i^»7;U;& *)mz>to£Vft 

m\ttfyA&m^z>ct mt& u>. * 4 «hk 

tc. SsOi, BtOj,, P 4 0,. AhO.^^ 

JU»3»SA*Ct S6(CttNat0-Zr0i <T 
id) - S ! 0 4 *td««Sn4(fc*^4<>^^^C5) 

tf5AlUX&. JJaWcNajO, K,0fcir©7Art 
Ua^tt^'hSC'fee^SUs feiAtf £ 
tc. S i OiTtfbttStl&E^tf?*^ SiO a . B 

, o, 4? 4 » i mux ? * -.mmcm $ n 
4. 

[0 05 6] #2At|«©*3KlBU'Ctt 1 KMB, H 

■«S4ort*. s-20^ *o»*o<». 9-1 

3 fliO«H«>i04JB<r^ C iWtS U*. 5 ju mtU 

[0057] #**ihk*. Hi*tta6«HK«:±aai/ 

4 4 t cc^ u c *e4t\ $-tc $ 
tree***, mmtux& % &z>&b&v*mmc$n 
L,tcJe&KLfXte&mm&, *«hcd^d 

[ 0 0 5 a ] *^^7D h >&&k»o>M*&. -» 

cc 3 0 - 3 0 0 fi m . J: 0 ft? t U < «* 5 0 - 1 0 0 « m 
■C**C±*W*U'. 3 0iiinfclT*Cti, fe^KSA 



(« «H2 0 0 3- 1 00 3 1 6 

tbw**, e^^-ju^'^ig^^^^o 3 00 « 

&tl>XT*3LXM>i>. 

[ 0 0 5 9 ] ±l2t,fc7 r P h >£^M0>**®ttHft 
*fi0fc±T\ ^^AiSiffi^^aS^jg^o/c^CC 
li. NflftKES. *finstt»8i, L Office J: 
A«tB«4l/*CCCHK«©3ttSl^4>Cf%n4o C©* 

10 xmmttlt. ±fil/fe*S10^5 0mm, (85- 
2 0 mn^^^at*. ffffliattJMt^K**^^ 

4 > y /- -ca^fettHT* '/-tUX 
It. x**s48B, #ytfiJl7Aa-A»«. 7* 'J 

[0 06 0] ^^«fcKIJS«:'»»4l/ 1 Ctt, ±Kl/fc« 
ct 0 3 0 0 91 mKTC** C 4^!JZWC* 0 . J: 0 
»S U < tt 2 0 0 n nPXTTZhh. * &, fifitfttS 0 
20 ii m£Lh, X D sftS 1/ < « 1 0 0 u mKLbTA^, 5 0 

0CDSfi> 4U^Cii, ±12. n&tcmt&bifi. 10 - 
SOg/m', «St/<ttl 5-2 5 Br/m'rA^ S 

m s a>jaB©^ 9 1 5 0 - 2 0 0 » 

^ ^:43 ^TC^fetSiSf* ( A > 4 h >£*S1£ ft# 

tCi*. ^S-K«^tC^:^3^S^tS1ft3S(*:4e«tS 

mmx-mmz nzw*<o%i&&mm<x> 

<^S5@, fttfe*, 5 0 - 1 0 0 ii diW4C4#BS 
l/CS 

[0 06 1 ] 3. 7'D h>eM£tt5tt (C) 

40 1 0" j s/cmai©*i^o h^ewtiwc 
4 o ^ t s nr i * * <ox\ _bia^jg - Bfttt^cc 

J:*3*7cffitSwiS# <A) *cc^*>*, OAKS 

»(C> 4i/ci*, ©tcss-cffttr^m^tc^. ?a 

t>\ ±£&BI - B«tt^«: 4 3 ^TcMttttfift < A > 
so -KM^J:«3%7ciRbMKK«|E (A) 
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-?$Mseg. m itr + y duc*^«i 

[ 0 0 6 2 ] h >&Vttft«fl < C ) 4 l/Ci*, 7 

n^^, gwiotu^^ mm. ^ju*>k. 

B£i&££ J: * 3 X7c$m%&&to*®®<»n&Zte < 

[006314. 7Ph >©SttfiRCJC<-QMfi^ 
>**y-K«ee**RB*Jii*. (Tfrb 

a. 3Rcx*»-rf * ✓ - juaw«»*a**&c 

&«-SS^=£Wr&3X7cSS«mjatt: (A) 

*5cfc^a$mc«»ttM' <B) 
9Wt3tf&fPtt©I**StfC4*4*tt4T*:te h 

it. dE»tci£t; , CW***l*:«l 4 *<:4CCJ:-j-C. 

[ o 0 6 4] *»4*fflHgtt4 bra. 7D b^x-r 
,0,. n-^^jt-- 7-v-Jk f h"P7 

»»x**. BB7?^ t etB7SH>o 
£9ftxX7-**«ffl| t 7^r>, y*Jlx**ir|> 

lO^SS'J, -rfjfy' — X3?y"— Jk ^V7'D/'V- 

^ Ws~$, m 2->* h*i'x£/-,'k 2-xh* 

5/X 2- v'h^t'X^y-Jk X*U>^»J 



0) M20 03-1 003 16 

16 

s-^k 7P b* b > y ^ -^o j; 5 ar ji> 2 

ift. ^*tJ\rf?*S>S' f h^H^^i 

4*S^ a D * if > A&M«*&Mit£ tl £ o 
[ 0 0 6 5 ] * fc, ±S©7^a+f **WT4a«(fc 
10 dttC]|l*0MU S^TC^SSlSfit* <A) i»4fe«> 

uxti, m. m, m. u>s©<t^w^a\ « 

*»K. 7Db^>g, *x>B % filfit, 
^K. SB, i^-'JB, p- FjUx>^jI*>»©J: j > 

^>7>0)J:^^^DDi/7>, X*b>*>7^>. ^ u 
X^/-^7S>, -n^V>I/7^>. 'JVgKf^l? 

rs>, i>x^bKa+^7^>CDJ:^ftMiWl v 
20 *?*>m&. t7f>Sft 1 ^-^^>B2.>oih, * 
^a?>B^>^>, t77 k >iAA. ^^^>gmoj: 

•u^xs^^hx-K ^y^jbxx^^^ u- 

K. Kfk^y^^xXo^^tcWtR^Xfteft. 

•U h 'Jx*^7>^^«?A7^r- h&<!:<DJ:$&ir4 

[0 06 6] 5. ^Sfe^^W-^Sg^fli: 

30 (A) , *4c^*C<03»7caW»fi(* (A) i^Df 

c t <c a? o > mtnm>^t<m<offl&i*t>z> 

OKS04 ortt. ^*6tcB<!;Sg€:«gT&ft:^^i& 

[ o o e 7 ] c©^ fe, ttMiojssjaffii's^aai*. 

aT-sc4tcicr:933i.'ai?*^ ^cc^fi^^eait, 
so v tti t <om^mm^micm%^ * c 4 «c j: o . 



http://www4.ipdl.inpit.go jp/tjcontentdben.ipdl?N0000=2 1 &N0400=image/gif&N040 1 =/. . . 06/26/2007 



Page 1 of 1 



(10) 

17 

f. Sg©SiJ^^e«^i*, I 0 " ' S / c in V±0>7 
p h >@*tt£*?& c timi 1/ < . i 0 • ' S / c m 

[ 0 0 6 8] -Stcd, fiKMMMtt* 1 0 0 « mO&G) 
J^frfc^P I* >fi^*sj5JW*4fc«>, 1 0" S/c 

P bl>&&?Ztc&>> 1 O-'S/cmtLb^'o h>fi 

tc i 0" J s/c mfcLho>^D i* >g«tt#*ntf. e« 

«** tt, 6ft» 0 ft 1 * b©*a»* 

As * s/ 'j am« 4*ii*»wttv *»**irr *f 
[ 0 0 6 9] i$m&\®&fatim{?m?zmi$m 

-« W(c.«{jmiB^ 6 ft $ r mft t'$m> ?>ti. *m 
3waw4f * 1 0 0 - 2 0 0 Tss©ff»»frett»± 

[ 0 0 7 0 ] 

[AIM] WT. *JW*^«cS^a*«|T*i* 1 
CftKJ:«3ffl6|**3n*iOTtta^ ft 
fe. **#«>ttWf|-c«WT*fk^tt. 



1MI2 0 0 3-1 00 3 1 6 
18 

[ 0 071] wm& 

[0072] ( 1 ) m&ffiE 
7o h >e*l±K4, 2 #<£rt*£3 0 min<&Sffii#ft«> 

tfflc^tro. 5hbe4i/c. i oawtew 

O - KfclSa^e>^-^eS*!)6nftts 

[0073] < 2 > f >&»mm 

(Conduct in tr Graphite Pain 
t : LA DO RESEACH INDUSTRIE 

s, inc. > eato, afiSiftasHife. coc-b£ 
^s. 126 os> im^xumto. 1 h z - 1 0 0 k 

KAffBSt (9 5 -1 0 0KRH) C. afl[2> hD^ 
^-«CJ:*J-Ir*«*«:fiai*»6 1 6 0'C*X l *ftSl*, 

ilibr, 6 0*c<^a'JSf(i*7Si/fe, *fc, f^^ftS 

[0074] < 3 ) W^ttlf fl 

u-7'«tcr5«iaiD»ufe 0 flttftfftofHEt*. aft, 
o »- *w«jte 0 

[ o o 7 5 3 < 4 > §mi&o>tm 

* u 7't-t±w r 8 9 o b j > ao'^'^^s 
x. miicthTms&xzmistc Ts-vnt*v- 

¥ 1 9<t*J tr«ND8^a t 1 0 OXaELhTttltBrt 
tt. ttR#X2. 4t?WC*, ^^-13, 14to 

.'iss&fi**^ i 6 o*c*rstfts*, -en-en^a 
tt«rai/fe. e^i* i o o*ceLh©»£ttim4*js 

0 0 m ! /m i ffai*^^i@ : F«|W»ig2 
OtMttl/fft^ttltttS*^, ^?feg(t<?>ffl^ < I -V. 
fc1£> «fttU. flfcfeHJ***«lt«U&o «««<!: 1/ 
f 1 4 0 VX<C>miZ®*:*LtCo 1 4 0 # CCCfec^C!*, 
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(ii) 

19 

[0 07 6] AttNl 

r^^ttM) 7 g£ < h If t KO*£>t>yH0 :/nb\»L> 
(GELESTttH) 3 ff44<f v*pen> 

«(*«J^xhit«BAPP-25 1 StiS2 5g/ 

& < 2 0 *C> K't 1 5 BSE. 6 0 # C«fa*^aT<CT i 10 

It. 3BH0«l/fco •fcftfc'/P h^emtHa, * 
5i9rc*0 . Stffitcit, #?*$frKK:S^< 5 0 nm& 

±iaSfffiO < 1 > - <3> STlt. COIt* 

fc. 

[ 0 0 7 7] ±BOfc7a h >&Mtttt>jiHK . r h 
^xh^»7>0. 5g. iPAl. 5ffStfPWA 20 
< i.2-£>^*M>R> 0. 9 3g4«£0fc?ft4 

v & (TEC I OA 5 0 S. Q(ffh£K} * 
2g/m , ccariSSU 

1*8. TCP-H-120) tffl|P-^r»lfc!/ 
-h«fl!*2 0g/m l Ofi'CSB<./fc o 6 0 

Off/cm*0Eft£tt&. BOX!, ! 2ltnt?ftMftT 

Ka&SrfSJBOfc^a h ^&fttjRCD£#OK>a t 2 
lOfim'CfeQ. «ffllt. BW»1?*->fe 0 Cft*>4J8 30 
MttffiWH;^ (Elect oro Che mtttt) 4 
B2K9?J:*fct/t:, C<©§S-@S«£I*2 
9 ® < U - # 3 0 £tf*«E 2 7 4Eg 0 % # 

[0 07 8] *1M2 

?**tU8> 8gt^V^aW^3-.'H 5gK$8 40 

(CAN OA:. C©W#4flM* ft#IBH#l/fc». #5 
Aljg«{APP-25 ty^nft>tt eft 
S2 5?/m a , IB&2 10jJfn. WT;K» tf#^*JS 
S> 200g/m l a>aoc*Co-^g^T-?fe» 
< 2 0 *C> I 5 KM. 6 0 XXfflAM 

->Wgi|tt, 3B«0afil/fco l*&ftfc?D h>f£&fi 

Mtt. *i»rc*o* *B£lt, ***IHtK:*r*<5 so 



ttH2 0 0 3-l 003 16 
20 

0 m a* » iTODflfl* W l/C^fec ^'Jaeh«oc , 6 0 
ccc2B*H**t/fc. ±!2i¥ffi<?> ( 1 > - (3 > StT 
it. C^>**4JBl* , ClF«4fT-»fc. (4>©»S 

tittcDiHiccnt/rtt, «T«ca^*«a-<»£#4 

[ 0 0 7 9] iBlfc^a h >e#14Bfc>WHfc . r I* 
^ih^^W^O. 5g. iPAl. 5pft0PWA 

( 1 U >») 0. 9 3g4*£l/fc«4 

2 5g/m , <PST£0, Sfctt:. WS^. 
-tfl>7?v9 (TEC I OAS OS. ffl*ftfeK> 4 
2*/m < ®BXimu S ?E>^: *-#>^-><- 
u«. TGP-H-120) 4ffl»P-JUXK»l/fc^ 
-HMJf42 0g/m l <Dfi'CSBl/fc* *CM*, 6 0 
0 g / c m'^ffirt* JtBA, 6 0 *a 1 2 BBXllllSfcT 

^■KSWBl/fc^a h>£«teg<E'±i$<D)g#vt, 2 
lOprnf^Q. &9lt. HWftrfc-jfco Cft64HI 
2«C*S'J:^a«l4«*«**Jl' (Electoro 
Che mttK > KhJU>i5Ksr-c ffiOHtWIWEr 
VU»i^A! 0 ROttXit. tticc^t/fco 
[0080] Xttfl 3 

jaapi2Kifeff» , C, 1, { h 'JxK^'J 

U x h*vs/*>4JBl*fc£tfMt*ttW2 ilUJi^or 
«fi-*!tel*4»fc. ?fiM*it. «lcc^L^Co 
[0 0 8 1 ] ^fe«4 

(fi]7t$36^t±S8> 7 Ef*^V7'DeW2^ 1 5 tf 

cc. ^XHIU6 <*s *^KAh9>KRES25 

h^2 5mm 0*«^xtJa> ! jr 4*1*, & 
»H»0<«»tr#7^«5«S«4»8*$14fc* gMiffi 
<0±iC % 2 0 0 g/m i O*tCC^^7a - *4JBC* , C 
i&XWiitc. «B (2 0*C) (Ctl&Mft 

ttStffeft, HS, 2 00g/m 4 C«lCtt^7a- 

**ffli»rfti«fr-3fe* c^x4^it3rg^03io 

Wttfr-sfc, fffeAfe^a h >e*ttWt, *^"C 

*B«t. Dafl^<¥»»ttf^-7fe 0 sneit 

«C. 60 i Cat*«:r2l»W»fH/fe # IfiffflOD < 1 ) 
-(3) £V&. C(D^>^l4^^CS?fiE4ff->fcp 
[0082] ( 4 ) OMttttOfffl^ni or it. JKT 

h>e«»B©iifflcc, ^h^xh*fS/^>0- 5 
ff. IPAl. 5tr PWA U2-*>9Ab*)> 
K> 0 . 9 3 g 4aEd0fc«4 2 5 g /m 4 CDtflfc 
0. 5j=>cc, P^Stc, Q^|sf#^-^>y=f - <TE 
CIOA50S. a^j&^g) 4 2g/m'CD£r'fS§ 
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(12) 

21 

U. S6K*-?K>^-^- (JKUH. TGP-H-1 
2 0 ) *JE.ffiP-^r##Ufc^'~ httft*2 0 g/m 
'^Dfi-CgBt/feo 6 0 0 ff/c m 1 ©E /J** 

;t8 0'C, 1 2»BH?JJB»1**C<!:-C«S-««&#«: 

e«1»©£f*©RM*. £ 3 0 ji m cab 0 , mit, 

fife* (Electoro Cfc eattK) tch*J? 1 
5 K g - c in©8»ttWEmMfe MttlU*. 
*lKSGfc. 10 
[0 08 3] XMH5 

i, < hyxh+t'i/y^) <7?-* 

{fMSNSttM) 7 ef*<f V^DeWAa-i 1 5 fir 
c&MOfc. C©H#*tt*. *&W«#l/fc». #9 
AWBK(RBP-0 60 =T h (*fe> S 
ftS6 0 sr/m 1 , Ji*4 2 0 m ffi> 2 0 0 fir/m' 
WBKrD-*SflMfc?T->&. *©fft. SS (2 0*C> 
CCC 1 5»SH. 6 0 •Cmu*M%Tl£X 1 OlSflttPft 20 

i/. mvmittfr ->tc. ±12, a-*«tit t 3b«m 

jIU^o *61Vfe7P lOBSMUft*. *WTC**K 
ScEKii, #7**«ccS-3< 5 0 fx mftWMaOtW 
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